Protein serine and threonine phosphorylation, hyperactivation and acrosome reaction in in vitro capacitated hamster spermatozoa.
Monoclonal antibodies against phosphoserine and phosphothreonine were used in the present study to investigate the changes in serine and threonine phosphorylation respectectively during capacitation of hamster spermatozoa. Immunoblot analysis of hamster spermatozoa capacitated in TALP, a medium that supports capacitation, showed that a set of four proteins of molecular weight 56, 63, 66, and 100 kDa was phosphorylated both at the serine and threonine residues. In addition, five other proteins of molecular weight 32, 39, 45, 53, and 61 kDa were phosphorylated specifically at the threonine residues. Of these nine proteins, the 100 kDa protein showed a time dependent or capacitation-dependent decrease in intensity which coincided with the percentage acrosome-reacted spermatozoa. In contrast, the 49 and 63 kDa threonine phosphorylated proteins showed increased phosphorylation coinciding with capacitation. H8 (a serine and threonine kinase inhibitor) had a transient effect on the phosphorylation of these two phosphothreonine proteins but inhibited acrosome reaction substantially all through the treatment period. Okadaic acid (OA) (a serine and threonine protein phosphatase inhibitor) inhibited hyperactivation but had no effect on acrosome reaction. In fact, OA stimulated acrosome reaction. Finally the immunofluorescence studies indicated localization of the serine phosphorylated proteins in tail as well as in head of the capacitated hamster spermatozoa whereas the threonine phosphorylated proteins were localized mostly in the tail of the spermatozoa. The findings of the present study suggest that serine/threonine phosphorylation and the enzymes responsible for regulating the level of phosphorylation play an important role in capacitation and capacitation-associated events namely hyperactivation and acrosome reaction. However, further studies are needed in order to establish the exact role of these proteins in capacitation of spermatozoa.